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THE SIGNIFICANCE OF MATHE- 
MATICS1 


SEVERAL circumstances combine to render 
peculiarly fitting a consideration at this 
time of the significance of mathematies. Of 
late we have heard much from real or al- 
leged educators, tending to show a lack of 
appreciation on their part, if not on the 
part of the public, of the vital part which 
mathematics plays in the affairs of human- 
ity. These attacks were beginning to re- 
ceive some hearing in the educational 
world, on account of their reiteration and 
their vehemence, if not through intrinsic 
merit. 

A counter influence of tremendous pub- 
lic force, whose import is as yet seen only 
by those most nearly interested, has now 
arisen through the existence of war and the 
necessities, of war. To the layman, lately 
told by pedagogical orators that mathe- 
matics lacks useful application, the evident 
need of mathematical training on every 
hand now comes as a distinct surprise. 

The attacks on mathematics, and the 
lay conception of the entire subject, cen- 
ters naturally around elementary and sec- 
ondary instruction. We ourselves, college 
teachers of mathematics, have commonly 
talked of current practise and of reforms, 
largely with respect to secondary educa- 
tion. The third influence which contributes 
toward the present situation and which 
may strongly affect its future development 
is the formation and the existence of this 
great association, which affords for the first 
time in the history of America an adequate 


1 Retiring Presidential Address, Mathematical 
Association of America, summer meeting, Cleve- 
land, September 6, 1917. 
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forum for the discussion of the problems 
of collegiate instruction in mathematics. 

As retiring president of the association, 
I know of no more fitting topic than that I 
have chosen. It vitally concerns us; it is 
bound up with the functions of this asso- 
ciation; and the times in which we live 
seem to point forcibly toward its considera- 
tion. I shall attempt to outline to you my 
own views on the true significance of 
mathematics, and to sketch what I for one 
would be glad to see this association pro- 
mote. 

In speaking of the significance of mathe- 
matics, I understand that we mean not at 
all the baser material advantage to the in- 
dividual student, not at all a narrow utili- 
tarianism, but rather a comprehensive 
grasp of the usefulness of mathematics to 
society as a whole, to science, to engineer- 
ing, to the nation. Any narrower view 


would be unworthy of us; any narrower de- 
mand by educators means a degraded view 
of the purposes of education in a democ- 


racy. 

Especially under the stress of war, pub- 
lie attention may be secured for the real 
claim of mathematics as a public necessity, 
not only to be employed by a few special- 
ists, but also to influence and to determine 
the conduct and the efficiency of thou- 
sands. 

Thus a knowledge of trigonometry and 
of the trigonometric theorems of geometry 
is a prime requisite for the successful and 
efficient conduct of our armies, not only 
by a few engineers who are to make maps 
and to train artillery, but also for all offi- 
cers to whom the lives of men are en- 
trusted. Any one of these officers, cut off 
with his force, without a superior engineer 
at hand, may lose his position and the lives 
of his men if he is ignorant of the signifi- 
eance of these propositions. Ignorance at 
such a crisis would be next to treason; it 
would be incompetence. 
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Do we, in trigonometry, so bring out the 
significance of the fundamental ideas on 
right triangles that the officer who faces 
such a test will sense the possibility of find- 
ing a range, or estimating a distance, with- 
out help and without instruments or tables? 
Frankly I do not believe that we have been 
doing this, even in such a practical subject 
as trigonometry. We have been too often 
content, and too often solely seeking, even 
here, the knowledge of intrieate formalisms, 
of formulas and rules and theorems, of 
operations. done mechanically. Too often 
we have omitted, even here, to give insight 
into the rather obvious significance of 
these rules and formulas. 

On the whole, however, trigonometry is 
the one subject in which some small meas- 
ure of insight has usually been secured. 

If I now turn to other topics of our cur- 
riculum, may I not name scores of equally 
vital topic, usually studied by our students, 
in which insight is rarely gained? Let me 
mention some such instances: 

In algebra, as taught in colleges, among 
the topics always considered are fractional 
exponents, logarithms and arithmetic and 
geometric progression. To many, frac- 
tional exponents remain a pure formalism, 
learned by rote and unappreciated, con- 
nected neither with the other topics just 
mentioned nor with any realities of life. 
That fractional exponents oc¢ur in expres- 
sions for air-resistance (as in airplanes), in 
water resistance (as in measuring stream- 
flow), in electricity (as in induction), 
would surprise most students who pass our 
courses. That these exponents are determi- 
nable and are determined by logarithms 
would surprise students and some teachers, 
even if the essential equivalence of expo- 
nents and logarithms is adequately empha- 
sized. The idea of a compound interest 
law, namely, that one quantity may pro- 
ceed in arithmetic progression as another 
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related quantity proceeds in geometric pro- 
gression, is ordinarily not brought out, nor 
is the fact that this same situation leads to 
a logarithmic law. 

The omission of these and similar vital 
connections, both of mathematics to the ex- 
terior world and of one topic in mathe- 
matics to another, is directly responsible for 
the failure of algebra to reach the hearts 
of our students, and for the failure of the 
students to gain real insight into the sig- 
nificance of the subjects they so dully learn. 

I shall not dwell long on any one topic, 
for I desire to emphasize the existence of 
significance for life and society in the en- 
tire range of mathematical courses, and I 
desire to call your attention to the failure— 
shall I not say our failure?—to bring to 
light that significance. 

Let me turn to analytic geometry for 
another instance of our traditional blind- 
ness, if it be that—our sin, if it is not blind- 
ness. Here, as before, applications abound. 
Most of the results of scientific experiment 
to-day are known and are recorded not by 
algebraic formulas of traditional form, 
but solely by curves traced in our tradi- 
tional style, showing graphically the fune- 
tional relations between two or more inter- 
dependent variables. Laws of physics, of 
chemistry, of every quantitative science, 
expressed by such means abound. The ef- 
fort of science may well be said to be to de- 
duce from such graphical functions the 
corresponding laws in algebraic or formal- 
istie form. 

Yet to most students of analytic geom- 
etry, precisely the reverse view seems to be 
ouraim. The significance of analytic geom- 
etry as a piece of scientific machinery is 
totally lost, and the subject sinks to the 
level of dubious value in the minds of our 
students and of half-informed educators. 
In the present emergency, popular convic- 
tion of the real significance of analytic 
geometry for society is being attained, and 
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may be fostered, through the occurrence of 
just such graphical laws in the dynamics 
of airplanes, in artillery performance (bal- 
listies) and in wireless telegraphy. Here 
as in general in science, most of our infor- © 
mation on functions is now in graphical 
form, and the desire to express the func- 
tion in equation form illustrates the funda- 
mental demand of science, and the funda- 
mental significance of analytic geometry. 

That the caleulus is regarded as dry and 
uninteresting by many students, and that 
its value is occasionally doubted, is the 
strongest proof possible that its significance 
is not grasped. Here the connection with 
realities is so easy and so abundant that it 
is actually a skillful feat to conceal the fact. 
Yet itis done. I know personally of courses 
in the calculus (and so may you) in which 
the pressure to obtain and to enforce mem- 
ory of formal algebraic rules has resulted 
in absolute neglect of the idea that a deriva- 
tive represents a rate of change! I know 
students whose whole conception of inte- 
gration is the formalistic solution of inte- 
grals of set expression by devices whose 
complexity you well know. That an in- 
tegral is indeed the limit of a summation, 
and that results of science may be reached 
through such summation is often nearly 
ignored and not at all appreciated. That 
the ideas of the calculus should fall so low 
as to consist mainly in formal differentia- 
tions and integrations of set expressions 
must indeed astound any one to whom the 
wonderful significance of the subject is at 
all known. Moreover, it must convinee any 
liberally minded educator who takes our 
own courses as a true representation of 
mathematical values that even the calculus 
is of no importance for real life or for so- 
ciety. : 

I might proceed to other courses—differ- 
ential equations as given by Forsyth, the 
theory of equations-as by Burnside and 
Panton or as by even the most recent 








398 


writers, the theory of function (without 
any hint of its manifold connections with 
physics), the ealeulus of variations (de- 
natured, without a hint of its vast impor- 
tance in mechanics and elsewhere), projec- 
tive geometry (with no mention of descrip- 
tive geometry nor the representation of 
space forms). 

In all these, tradition has been leading us 
as far astray as it has in those more elemen- 
tary courses of the secondary school, which 
we are wont to criticize. Shall we not 
search our own house? Shall we not ask 
if our own collegiate and graduate courses 
in mathematics demonstrate to students the 
real significance of the theory they cover? 
Have we denatured each subject until in- 
sight is eliminated and only formalism and 
logical tricks remain ? 

So long as this blight remains, we must 
expect and we shall deserve public disdain 
and sincere doubt of our value to humanity. 

It should be unnecessary for me to ex- 
plain my own deep interest in the logical 
and cultural side of mathematics. Cer- 
tainly I would be the last to belittle its 
great spiritual values. But this is for the 
specialist rather than for the usual student. 
Values to the world at large must be stated 
in terms of more concrete realities. Shall 
we hide the fact of the immense service of 
mathematics to society? To emphasize 
beauty and pleasure to the entire exclusion 
of the more convincing argument of benefit 
to mankind is as quixotic and short-sighted 
as is the corresponding formalization of our 
courses of instruction. To ignore the sig- 
nificance of our great subject is to spurn 
our birthright. 

Let me then, in retiring from office in the 
association, leave with you the sincere hope 
that a part of the work of this association 
be to impress upon the public the great 
value of mathematics in its direct effects 
upon life and upon human society. To ac- 
complish this end, a most effective means, 
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and one ready to hand, is to bring out to 
our own students, not halfheartedly, but 
with vigor, not a few but all available facts 
that shed light on the real meaning of what 
we teach. Let this association be a focus 
from which such doctrine may emanate, a 
forum in which such views may be empha- 
sized and detailed. Thus I to-day have 
mentioned to you a few samples of our 
neglect, in haste and by name only. Shall 
we not discuss among ourselves these and 
other means toward the end, other topics 
whose significance is commonly lost or 
neglected, other points of view that will in- 
crease insight, even if it be at the expense 
of a few formulas or theorems that we tra- 
ditionally treasure. 

To the same end, may I now emphasize 
what seems to me a great if not the great- 
est function of this association? In Amer- 
ica, up to recent years, the beauty and in- 
terest centering in pure mathematics has so 
absorbed all mathematical talent that we 
have almost if not quite neglected that 
other phase of mathematics in which the 
significance of all we do is so self-evident: 
applied mathematics. This association has, 
through its journal and through its meet- 
ings, already demonstrated its willingness 
and its abflity to foster mathematics of this 
type. On this side of mathematics, not 
only discussion of the mathematics taught 
or to be taught, but even research papers of 
high grade have had in the past no ade- 
quate means of exposition. The wonderful 
work of Gibbs was for this reason long 
buried in the obscure Connecticut Academy 
and mathematical advancement along the 
important lines that he laid down was de- 
layed or wholly prevented. The great work 
of G. W. Hill, which ineluded profound in- 
vestigations on infinite determinants, was 
for the same reason unknown and unap- 
preciated by many mathematicians in this 
country until near his death, and work by 
others along the lines he mapped out was 
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discouraged and delayed. Thus American 
mathematics has suffered not only in repu- 
tation, through the suppression of what are 
perhaps the greatest American achieve- 
ments in mathematics, but also in that en- 
couragement necessary to the establishment 
of a strong school. The same may be said 
of the essentially mathematical researches 
of other men still living, whom I hesitate to 
name,? whose work is scattered through 
journals on general science, journals on as- 
tronomy, journals on life insurance, jour- 
nals on engineering, and so forth. 

Already there have been published by the 
Monthly articles of research on topics in 
insurance, on mathematical history, on me- 
chanics, and on other applied branches of 
mathematics. In the first annual meeting, 
Professors Wilson and Webster presented 
their own studies on the mathematical 
theory of the dynamics of the air. At the 
last summer meeting Professors Hunting- 
ton and Hoskins presented studies on the 
foundations of mechanies. Such work, 
though deserving of high praise, has long 
had no suitable center for exposition and 
for encouragement. This association has 
afforded a means for exposition, as within 
the field of mathematics in its broader 
meaning, of papers in applied branches of 
mathematics. I trust that we shall con- 
tinue this policy, and that we shall no 
longer rule out of our circle in mathe- 
matics, those who find the problems of ap- 
plied mathematics peculiarly attractive. It 
should be our aim to encourage them and 
their students; to hear their work and to 
print it; to listen to their counsel on the 
needs of our traditional mathematical 
courses, to learn from them ourselves to 
appreciate more keenly the significance of 
mathematics as a whole. 

In both these ways—by reorganizing our 
own instruction under the auspices of this 


2 One of the men I have in mind is in attendance 
at these meetings. 
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association, and by the recognition and en- 
couragement of workers in the various 
fields of applied mathematics, we may, and 
I think we should, increase the apprecia- 
tion of the significance of mathematics 
among our students, among the public and 
even among ourselves. Incidentally we 
shall have done a service, not only to the 
public, in the inereased emphasis upon 
phases of mathematics of real public serv- 
ice, but also to the advancement of mathe- 
matics itself, in that a better insight into 
the significance of mathematics will pre- 
vent or nullify mistaken attacks on the sub- 
ject as one of little publie worth. 

Such to my mind should be one function, 
if not the chief function of this association ; 
the regeneration of a significant mathemat- 
ics, the encouragement of workers in ap- 
plied mathematics, and the effort to obtain 
recognition of the true public worth of 
mathematics in every phase. 

K. R. Heprick 


UNIVERSITY OF MISSOURI 





AN INSTITUTE FOR THE HISTORY OF 
SCIENCE AND CIVILIZATION 

To THE Epitor or Science: The appeal con- 
cerning “an Institute for the history of sci- 
ence and civilization” published in Scrmncg, 
March 23—ill-timed as it was—has met with 
the most encouraging response. Two com- 
munications relating to it have been pub- 
lished in Screncr, June 22 and July 6,* and 
a great many more have been privately ad- 
dressed to me. Most of them, however, lay 
so much stress on some special feature of our 
plan that I feel it necessary to state again, 
briefly, the fundamental idea that underlies it, 
lest the real purpose of the institute be lost 
sight of. 

But let me say first of all that there is at 
least one point upon which an unanimous 
agreement seems to have been reached. The 
whole budget of letters which I have received 


1Cf. also F. 8. Marvin in the Positivist Review, 
London, June, 1917. 
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from all over the country, points to the con- 
clusion that there is already a wide-spread, 
though scattered interest in the history of 
science, and that it is high time to organize 
it and to devote to these studies at least as much 
attention as is given to the history of other 
aspects of human life. The wretchedness of 
present conditions will be best depicted by re- 
marking that, whereas there are hundreds of 
scholars who earn a living by teaching gen- 
eral history, or the history of art, of literature, 
of religion, there is not yet in America a 
single chair exclusively devoted to the history 
of science! From my very extensive corre- 
spondence on this subject, I gather, however, 
that before long an irresistible pressure will 
fortunately put an end to this paradoxical 
situation. 

The purpose of the institute can only be 
accomplished if its activities be constantly in- 
spired by a close coordination of the three 
following points of view. 

There is first the point of view of the histo- 
rian: The progress of mankind is a function 
of the development of science. Indeed science 
is the only process which is really cumulative; 
it is also the most international. Hence to 
give a true picture of the development of civ- 
ilization, it must be focused on the evolution 
of scientific thought and practice. 

Secondly, the point of view of the scientist: 
The evolution of science must be studied to 
better understand the interrelations of all its 
branches, and the principles and real signifi- 
cation of each of them. The elaboration of 
science into an organic whole implies such 
historical research. A continuous criticism of 
the foundations of science is equally necessary, 
lest it degenerate into empiricism or into a 
system of prejudices. This critical work is 
essentially of an historical nature. The point 
of view involved is splendidly illustrated in 
the works of Pierre Duhem and Ernst Mach. 

Thirdly, the point of view of the philosopher, 
which could also be called the encyclopedic 
point of view, the philosopher whom I have in 
mind being of course a man highly trained 
in scientific thought and research, but whose 
interest is mainly a coordinating, a synthetic 
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one. It is clear that the more science is spe- 
cialized, the more it becomes complex and ex- 
tensive—the more also do some kind of syn- 
thetic studies become necessary to preserve its 
organic unity and indeed its very existence, 
A work of this kind has been more or less suc- 
cessfully accomplished at different periods by 
such men as Aristotle, Thomas Aquinas, Kant, 
Comte, Cournot, Spencer. It needs must be 
undertaken over and over again, but it becomes 
increasingly difficult and is now perhaps be- 
yond the grasp of any single man. It is not 
simply a matter of genius—such synthesis 
does not require more genius now than it did 
in the fourth century B.C.—but the initial 
stock of knowledge to be mastered is so much 
greater that the process of classification and 
assimilation previous to any new synthesis 
must be partly effected on a cooperative basis.? 

I beg to repeat that the fundamental idea 
of the institute is to coordinate these three 
converging points of view; that is, to organize 
—for the first time—a systematic collaboration 
between scientist, historian and philosopher, 
and so to make the accomplishment of their 
highest task possible, despite the increasing 
wealth and intricacy of specialized knowledge. 
These points of view complete and balance 
each other. He who separates them simply 
proves that he has failed to understand the 
purpose that we try to accomplish. 

One may object that the cooperative work 
which we are advocating is already possible 
now—without a new institute—and that our 
universities already bring together some of 
the men whose collaboration is needed. The 
objection, however, is not valid, because, even 
if the right men happen to belong to the same 
university, economic conditions will generally 
prevent them from devoting themselves en- 
tirely to an activity of great amplitude and 
duration which does not pay. Besides, we can 
not depend on such chance combinations: this 
synthetic work must be carried through in 4 
systematic way, with sufficient completeness 


2 This is especially true for all the historical ma- 
terial. The encyclopedist must take the whole 
past into account; yet, he has no time to pursue 
historical investigations. 
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and thoroughness, extreme accuracy and 


reasonable speed. 

Hence, I believe that the creation of such 
an institute—either as a department of an 
existing university or other institution, or in- 
dependently—is the only practical way to make 
possible this intimate collaboration of historian, 
scientist and philosopher which is becoming 
more and more necessary. Moreover, the in- 
stitute would also provide one of the most 
effective ways of preparing a much needed 
reorganization of our educational system, the 
internal vice of which is clearly proved by the 
ever recurring controversy “science versus the 
humanities.” It is obvious that the impor- 
tance of science in education can but increase, 
but this ean not be safely done without intro- 
ducing a little of the humanistic spirit—. e., 
essentially a historical and _ disinterested 
point of view—in our scientific and technical 
studies. There should not be any rivalry be- 
tween scientific and humanistic studies, but 
only cooperation to a common end; more 
knowledge, beauty, justice. Now, the proposed 
Institute would become the natural center of 
this New Humanism for which I am pleading; 
it would train men imbued by this new ideal 
—not one easily made up of vague generalities, 
but an idealism constantly rejuvenated and 
checked by intimate contact with the best 
available knowledge and the most exacting 
scholarship. Its humanizing influence would 
soon be felt all over the country. 

I think that I can say, without any imperti- 
nence, that one of the shortcomings of this 
country—one that may imperil the accomplish- 
ment of her higher destiny—is the relative 
scarcity of broad and accurate scholarship. 
This is partly caused by economic conditions 
discouraging disinterested studies, but it also 
is due to the absence of a congenial tradition. 
The institute would establish such a tradition. 

The reader who is in sympathy with the pur- 
pose of the institute will find no difficulty 
in appreciating the interesting suggestions 
published in these columns by Mr. Bert Rus- 
sell and Mr. Aksel G. S. Josephson. 

Mr. Russell suggests (June 22) that to the 
activities of the institute be added the follow- 
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ing: “the facilitation of prompt and reliable 
judgments upon all questions of novelty aris- 
ing in connection with the administration of 
the patent laws, thereby aiding in the placing 
of the administration of such laws upon a se- 
cure scientific foundation.” 

There should be indeed as close and friendly 
a collaboration as possible between the insti- 
tute and the Patent Office. But we must not 
forget that the collections of the Patent Office 
refer almost exclusively to the technical end 
of science—taking all in all, not the highest 
one (a scientist does not generally patent the 
original combination of instruments that have 
led him to a discovery). Besides they refer 
only to the most recent times. 

It is noteworthy in this connection, that I 
have also received two other interesting com- 
munications insisting on the importance of 
the study of primitive science and suggesting 
therefore a closer collaboration with ethno- 
graphic museums. As a matter of fact, the 
institute should try to consider not simply the 
beginnings or the latest developments of sci- 
ence and technology, but the entire develop- 
ment. After all, in the whole evolution, it is 
impossible to point out one step forward which 
is more important than the others; each is in- 
dispensable and there is no common measure 
between them. 

If the institute is to be associated with an- 
other institution, the most useful association 
would perhaps be one with a great museum, 
such as the U. S. National Museum, the Amer- 
ican Museum of Natural History or the Har- 
vard Museums. The objects of a museum 
can not be easily moved or duplicated, whereas 
it is not difficult to move or photograph books 
or manuscripts. Moreover, the eventual crea- 
tion of a museum of science such as the Con- 
servatotre des Arts et Métiers or the Deutsches 
Museum, would be easier and less expensive 
if the institute were already connected with 
another museum. 

Mr. Aksel G. S. Josephson lays special stress 
(July 6) on the bibliographical activity of 
the institute. The historians of science should 
be grateful to him for the valuable biblio- 
graphical work which he has undertaken in 
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their behalf, and I, for my part, am much in 
sympathy with most of what Mr. Josephson 
says. 

Still, we must not forget that bibliography 
is not an end, but simply a means, a method. 
I am, of course, chiefly concerned, not with ex- 
ternal bibliography such as is needed in li- 
braries, but with internal, critical bibliography. 
From this point of view, it is quite clear that 
the matter of essential importance is not the 
mere bibliographical technique—however im- 
portant it may be—but a deep knowledge of 
the subject matter to be criticized. . 

I am quite agreed with Mr. Josephson, that 
many scientists show a deplorable lack of 
bibliographical method. Yet, I do not think 
it possible, as a rule, to train bibliographers 
for very special critical work. Anyhow it 
should be easier to teach bibliographical con- 
sistency to the scientists, than to make the 
bibliographers omniscient. 

I hope that Mr. Josephson will be pleased 
with the following conclusion. There should 
be on the staff of the Institute at least one 
highly trained bibliographer, whose duty it 
would be to distribute the books and articles 
among expert critics and to see to it that their 
work, as far as external bibliography is con- 
cerned, be as accurate and uniform as possible. 
His functions would chiefly be those of a 
bibliographical editor. 

At the present time, excellent critical bibliog- 
raphies are periodically published for almost 
all the branches of science, but there is none 
really satisfactory for their history, philosophy 
or for the organization of the whole. I had 
tried to organize such a bibliographical service 
in Isis, but unfortunately this publication was 
stopped by the war, just when I was beginning 
to see my way to do it well. The publication 
of such a bibliography would naturally be in- 
cumbent on the institute; considerable pains 
should be taken to make it as perfect as pos- 
sible—but it would only be a means to a higher 
end. 

GrorcE SarToN 

HARVARD UNIVERSITY 
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THE MEDICAL SCHOOL. OF THE UNI- 

VERSITY OF PENNSYLVANIA AND 

WAR SERVICE} 

THE same splendid equipment and patriot- 
ism that enabled the graduates of Pennsyl- 
vania’s medical school to take a preeminent 
position in the surgical and medical work of 
the Civil War, both in the north and south, 
promises to produce similar results in the 
present great war. It is too early to compile 
any trustworthy records of the great army 
of physicans and surgeons who are now in 
the service, but the lists grow longer every 
day. 

Aside from what the medical alumni as a 
class are doing, the medical school as a whole 
is giving to the utmost of the skilled men on 
its faculty. Already between sixty and 
seventy members are in the government serv- 
ice, many of them occupying positions of the 
utmost importance. In fact, so many have 
gone that the teaching staff is maintaining its 
high standard only by the self-sacrificing effort 
of those who have remained. 

Pennsylvania can take a pardonable pride 
in the fact that five of the base hospital units 
which have gone or are prepared to go from 
this city are under the direction of Penn- 
sylvania men, while graduates of the Uni- 
versity comprise most of their staffs. The 
University Base Hospital Unit No. 20, which 
has been ready to sail for several weeks, has 
Dr. J. B. Carnett for its director. Episcopal 
Base Hospital is under the direction of Dr. 
A. P. C. Ashurst. Dr. John H. Jopson oc- 
cupies a similar position with the Presby- 
terian Base Hospital, while Dr. Robert Le- 
Conte, a member of the Board of Trustees, is 
director of the Naval Base Hospital No. 5 
from the Methodist Hospital. Dr. Richard H. 
Harte is director of the Base Hospital No. 10, 
which the Pennsylvania Hospital sent to 
France last June. 

In addition to the foregoing, Lieutenant 
Colonel Henry Page, 94 M., is commander of 
the Medical Training Camp at Fort Ogle- 
thorpe, Ga. On this staff are such men of 
national repute as Dean William Pepper, of 


1 From Old Penn. 
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the Medical School, and Dr. Alexander C. 
Abbott, while others have been sent to other 
camps. 

Those members of the staff who are still on 
active duty at home are concentrating all their 
energies toward helping America to win the 
war. In addition to carrying on the regular 
work, a course in neurology and brain surgery 
is being given in the medical school under 
the direction of Dr. Charles Frazier. 

About fifty officers of the Medical Reserve 
have been picked by the War Department to 
take this course preparatory to their assign- 
ment to duty either with the various training 
camps or in France. Dr. Frazier has charge 
of the course in clinical surgery. His as- 
sistants and the courses on which they are 
lecturing are: Dr. George Dorrance, anatomy ; 
Dr. Theodore Weisenberg, physiology; Dr. S. 
D. Ludlam, pathology; Dr. George P. Mueller, 
operative surgery on the cadaver, and Dr. 
William G. Spiller, neurological diagnosis. 

The officers taking this course come from 
all parts of the United States, Pennsylvania 
having been designated by the War Depart- 
ment as the particular institution to fit officers 
doing medical work along these lines. 

It should be explained that there are several 
members of the medical school faculty who 
are doing very important government work, 
but still keeping up their work in the medical 
school. Among these may be mentioned Dr. 
Alonzo Taylor, professor of physiological 
chemistry; Dr. Richard M. Pearce, professor 
of research medicine, and Dr. Edward Martin, 
professor of surgery. Dr. Taylor, who per- 
formed important service for the State De- 
partment in Germany and France before our 
entry into the war, is now giving the govern- 
ment the benefit of his experience on the ex- 
portation of foodstuffs to neutral countries; 
Dr. Pearce is doing work for the Red Cross, 
while Dr. Martin is a member of the Council 
of National Defense. The following is a 
nearly complete list of those members of the 
medical school faculty who have been given 
leave of absence to serve the government: 


Dr. Walter W. Cornell, instructor in osteology. 
Now stationed at Fort Benjamin Harrison, Ind. 
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Dr. Penn Gaskill Skillern, instructor in anatomy. 
In the Navy with rank of lieutenant. 

Dr. J. Leon Herman, instructor in anatomy. 
Member of Navy Base Hospital No. 5 with rank 
of lieutenant. 

Dr. Alexander C. Abbott, director of the depart- 
ment of hygiene and bacteriology. Now stationed 
at Fort Oglethorpe, Ga., with rank of major. 

Dr. David H. Bergey, assistant professor of 
hygiene and bacteriology. Now stationed at Fort 
Oglethorpe, with rank of captain. 

Dr. Robert A. Kelty, instructor in pathology. 
In the Army. 

Dr. Baldwin H. Lucke, assistant instructor in 
pathology. In the Army with rank of first lieu- 
tenant. 

Dr. John Speese, instructor ‘in surgery and sur- 
gical pathology. In the Army with rank of first 
lieutenant. 

Dr. Henry P. Brown, Jr., assistant instructor in 
surgical pathology. In the Army with rank of first 
lieutenant. 

Dr. Alfred R. Allen, associate professor of neuro- 
pathology. In the Army with rank of major. 

Dr. Samuel Leopold, instructor in neuro-pathol- 
ogy. In the Army. 

Dr. William B. Cadwallader, instructor in neuro- 
pathology. In the Army. 

Dr. M. Howard Fussell, professor of applied 
therapeutics. In service with the Tuberculosis 
Commission of the Army with rank of captain. 

Dr. William Pepper, assistant professor of clin- 
ical pathology and dean of the medical school. As- 
signed to Fort Oglethorpe, Ga., in charge of one 
battalion with rank of major. 

Dr. Albert. P. Francine, associate professor of 
medicine. In Army wth rank of captain. 

Dr. J. H. Austin, associate in medicine. As- 
signed to the Rockefeller Institute with rank of 
first lieutenant. 

Dr. G. G. Ross, instructor in surgery. Member 
of Naval Base Hospital No. 5 with rank of lieu- 
tenant. Ordered to France September 15. 

Dr. D. B. Pfeiffer, instructor in surgery. As- 
signed to Fort Oglethorpe with rank of captain. 

Dr. A. P. C. Ashurst, instructor in surgery. Di- 
rector of Episcopal Base Hospital Unit with rank 
of major. 

Dr. E. L. Eliason. Member of University Base 
Hospital Unit No. 20 with rank of major. 

Dr. George M. Laws, instructor in surgery. 
Member of University Base Hospital Unit No. 20. 
Now on duty at Fort Hancock, Augusta, Ga., with 
rank of first lieutenant. 
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Dr. Thomson F, Edwards, assistant instructor in 
surgery. In Army. 

Dr. Rutherford L. John, assistant instructor in 
surgery. In Army. 

Dr. Henry Winsor, assistant instructor in opera- 
tive surgery. Captain in Sanitary Detachment of 
Second Battalion Signal Corps, Camp Jackson, Co- 
lumbia, 8S. C., with rank of captain. 

Dr. Allan C. Woods, assistant professor of re- 
search medicine. Now on duty in France with 
Base Hospital No. 10 with rank of captain. 

Dr. De Forrest P. Willard, instructor of ortho- 
pedie surgery. Now at Shepherd’s Bush Hospital, 
London, Eng., with rank of captain. 

Dr. F. E. Keene, instructor in gynecology. Mem- 
ber of University Base Hospital Unit No. 20 with 
rank of first lieutenant. 

Dr. F. C. Knowles, instructor in dermatology. 
In France with Base Hospital No. 10 with rank of 
first lieutenant. 

Dr. E. H. Goodman, associate in medicine. As- 
signed to Base Hospital at Greenville, S. C., with 
rank of major. 

Dr. G. M. Piersol, associate in medicine. In 
Army with rank of major. 

Dr. J. H. Musser, associate in medicine. In 
Army with rank of first lieutenant. 

Dr. C, B. Farr, associate in medicine. Assigned 
to Fort Oglethorpe with rank of first lieutenant. 

Dr. E. B. Krumbhaar, associate in medicine. In 


Army. 

Dr. J. H. Cruice, instructor in medicine. In 
Army. 

Dr. Ward Brinton, instructor in medicine. In 
Army. 


Dr. N. B. Gwyn, instructor in medicine. With 
British Army Medical Corps. 

Dr. A. H. Gerhard, instructor in medicine. In 
Army. 

Dr. T. G. Schnabel, instructor in medicine. In 
Army. 

Dr. H. B. Wilmer, assistant instructor in medi- 
cine. In Army with rank of first lieutenant. 

Dr. George Wilson, assistant instructor in medi- 
cine. In Army with rank of first lieutenant. 

Dr. Herbert Fox, director of Pepper Clinical 
Laboratory. In Army, assigned to Louisville, Ky. 

Dr. J. E. Sweet, assistant professor of surgical 
research. In France with Base Hospital No. 10 
with rank of captain. 

Dr. Richard H. Harte, adjunct professor of sur- 
gery. Director of Base Hospital No. 10, now in 
France with rank of major. 

Dr. John H. Jopson, associate in surgery. Di- 
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rector of Presbyterian Base Hospital with rank of 
major. 

Dr. J. B. Carnett, associate in surgery. Director 
of University Base Hospital Unit No. 20 with rank 
of major. 

Dr. George E. de Schweinitz, professor of oph- 
thalmology. On duty in General Medical Board 
and Commission of Ophthalmology in Council of 
National Defense, at Washington, with rank of 
major. 

Dr. H. Maxwell Langdon, instructor in ophthal- 
mology. Now on duty at University Hospital ex- 
amining candidates for Aviation Corps with rank 
of first lieutenant. 

Dr, Philip F, Williams, instructor in obstetrics, 
Member of University Base Hospital Unit. Now at 
Fort Oglethorpe with rank of captain. 

Dr. Edmund J. Piper, instructor in obstetrics, 
In Army with rank of first lieutenant. 

Dr. Benjamin D. Parrish, instructor in otology. 
In Army. 

Dr. James A. Babbitt, instructor in otology, 
Now with Haverford College Unit in France, 

Dr. Isaac H. Jones, instructor in Otology. In 
Army with rank of major. 

Dr. Warren Stirling, assistant in bacteriology. 
Now stationed at Fort Benjamin Harrison with 
rank of first lieutenant. 

‘Dr. Andrew Anders, lecturer in medicine. 
Ordered to Fort Oglethorpe, Ga., with rank of first 
lieutenant. 

Dr. Stilwell C. Burns, instructor in surgery. 
Now on duty at Spartanburg, 8S. C., with rank of 
captain. 

Dr. W. Easterly Ashton, professor of gynecology. 
Assigned to 300th Heavy Artillery with rank of 
major. 

Dr. John W. McGlenn, assistant professor of 
obstetrics. In charge of Naval Station Hospital 
No, 2 at League Island with rank of first lieutenant. 

Dr. Charles B. Reynolds, assistant professor of 
obstetrics. First lieutenant 309th Infantry. 





SCIENTIFIC EVENTS 

THE TOTAL ECLIPSE OF THE SUN IN 1918 

THE department of astronomy and astro- 
physics at the University of Chicago is 
making preparation for observing the total 
eclipse of the sun, which will be one of the 
six to occur in the United States during the 
present century. This total eclipse will be 
visible on June 8, 1918, over a narrow strip 
having a maximum width of about sixty miles 
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and extending from the state of Washington 
through parts of Oregon, Wyoming, and Idaho, 
across Colorado and Kansas, and finally reach- 
ing Florida about sunset. The duration of 
totality will be two minutes and two seconds 
at the coast of Washington, and less than half 
that time in Florida. 

Director Edwin Brant Frost, of the Yerkes 
Observatory, and his colleague, Professor Ed- 
ward Emerson Barnard, astronomer at the 
observatory, recently spent a week in Denver, 
where the authorities of the University of 
Denver have placed their facilities at the dis- 
posal of the party from the University of 
Chicago, through the courtesy of Professor 
Herbert A. Howe, who is himself a graduate 
of the Old University of Chicago. Among the 
various pieces of equipment at the Yerkes Ob- 
servatory is apparatus which could be suit- 
ably adapted to the excellent 20-inch equa- 
torial of the Denver University. It was neces- 
sary to know whether this equatorial could be 
successfully used as a photographic instru- 
ment, and Professors Frost and Barnard were 
finally successful in demonstrating that it 
could be. It will accordingly probably be 
used with a spectroscope from the Yerkes Ob- 
servatory for photographing the spectrum of 
the corona, and, if possible, for measuring its 
speed of rotation. 

From a considerable study of the weather 
observations and from estimates of cloudiness 
in June made for several years by volunteers 
along the path of the shadow, it appeared 
that certain regions in the mountains of Colo- 
rado were likely to be cloudy in the after- 
noon. This applies also to Denver. Accord- 
ingly a side trip was made by Director Frost 
to Green River, Wyoming, a point on the 
Union Pacific Railway, lying between Che- 
yenne and Ogden. This station is situated in 
the so-called Red Desert, with a rainfall of 
about ten inches per year and at an elevation 
of 6,000 feet. A suitable station near the 
town was readily selected and the transpar- 
ency of the air was extraordinary on the day 
spent there. This station seems one of the 


most promising of any along the line of 
totality. 


SCIENCE 


405 


However, a small cloud may spoil the prep- 
arations of many months, and _ therefore 
another site was selected about sixty miles 
southeast of Denver on the Rock Island Rail- 
way, near Matheson, Colorado, at an elevation 
of about 6,000 feet. The trip was made by 
Director Frost from Colorado Springs with 
several members of the faculty of Colorado 
College. This site is a very favorable one and 
quite likely to be free from clouds in the after- 
noon. It is not the present plan to have 
members of the party from the Yerkes Ob- 
servatory at this point, although minor in- 
struments may be sent there for use by others. 
The station at Green River, Wyoming, will be 
the principal station for the party from the 
University of Chicago, if, as is hoped, the uni- 
versity is able to supply the funds for observ- 
ing the eclipse in an adequate way. 

The only previous expedition from the 
Yerkes Observatory for observing a solar 
eclipse was in 1900, to Wadesboro, North 
Carolina, where the total eclipse on May 28 
was observed with very satisfactory results by 
a considerable party from the observatory. 


THE MARIA MITCHELL MEMORIAL FELLOW- 
SHIP OF THE HARVARD OBSERVATORY 


THE Maria Mitchell Memorial Fellowship 
of the Harvard Observatory, of the value of 
$500, is offered to a woman for the year be- 
ginning September 15, 1918. A competitive 
examination will not be held. The candidate 
must present evidence of qualifications under 
the following heads: 

1. A letter from the candidate addressed to 
the secretary of the committee, giving an ac- 
count of previous educational opportunities 
and training, and of plans for future work. 

2. College diploma or a certificate from the 
registrar of her college, and if she has already 
held a position as instructor or teacher in any 
college or other institution, a clear statement 
of the work done, together with a certificate as 
to the quality of work. 

3. Examples of work already accomplished. 

4, Testimonials as to ability and character. 

5. Satisfactory evidence of thoroughly good 
health. 
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The fellowship at all times must be used for 
purposes of serious study, and the fellow 
should be as free as possible from other re- 
sponsibilities. 

Applications for the year beginning Sep- 
tember 15, 1918, should be made under the 
above heads, and must be in the hands of the 
secretary of the committee, Mrs. Charles S. 
Hinchman, 3635 Chestnut Street, Philadel- 
phia, Pennsylvania, on or before April 1, 1918. 

Proressor Mary W. WHITNEY, 

director emeritus of Vassar College 
Observatory, honorary chairman, 
AnniE J. Cannon, A.M., 
curator of astronomical photographs, 
Harvard College Observatory, 
chairman, 
Proressor Epwarp C. Pickerine, Sc.D., 
director of Harvard COollege Ob- 
servatory, 

Proressor ANNE S. Youna, Ph.D., 

director of Mt. Holyoke Observatory, 

Proressor JoHN C. Duncan, Ph.D., 

director of Whitin Observatory, Wel- 
lesley, Mass, 

EvizaBeTH R. Corrin, A.B., 

Vassar College, 1870 Nantucket, 

Mass., 

FiLorencE M. Cusuina, A.B., 

Vassar College, 1874, Boston, 
Lypia S. HincHMan, 

secretary, 3635 Chestnut Street, Phil- 

adelphia, 
Committee 


AN AMERICAN HOSPITAL IN LONDON 

THE United States Ambassador, who was 
accompanied by Mrs, Page, recently opened 
St. Katherine’s Lodge, Regent’s Park, as a 
hospital for American and British officers. 

The house, in the Outer Circle, Regent’s 
Park, with grounds of about four acres, has 
been equipped for about 40 patients by Mr. 
and Mrs. William Salomon, of New York, 
owners of the lease, who will maintain it for 
the duration of the war. It is controlled by 
the London Chapter of the American Red 
Cross, and is the first American Red Cross 
Hospital established in Europe. It is fitted 
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to accommodate orthopedic cases. The 
United States War Department recruited 20 
of the most prominent orthopedic surgeons 
in the United States and sent them to Eng- 
land under the command of Major Goldthwait, 
of Boston. Two of these surgeons, who are 
attached to the Shepherd’s Bush Military 
Orthopedic Hospital, Captain F. Kidner, of 
Detroit, and Captain de Forrest Willard, of 
Philadelphia, have been chosen as the nucleus 
of the medical unit at St. Katherine’s Lodge, 
under the general supervision of Colonel Sir 
Robert Jones. It is hoped that both British 
and American officers will be treated at the 
hospital throughout the war. The nursing staff 
will be American. 

For work other than orthopedic the follow- 
ing London physicians and surgeons have 
offered their services on the staff. 

Colonel Donald Armour, Dr. A. P. Beddard, Sir 
James Mackenzie Davidson, Dr. H. J. Banks 
Davis, Dr. Guy Leroy Gillett, Captain Charles T. 
W. Hirsch, Mr. Herbert Parsons, Mr. F. J. Pearce, 
Dr. George Pernet, Dr. Hugh R. Phillips, Surgeon- 
General Sir G. H. Makins and Lieutenant-Colonel 
Hugh M. Rigby. 

The following are members of a committee 
of control: 

Viscountess Harcourt, Mrs. Walter Hines Page, 
Mrs. Whitelaw Reid, Mrs. L. P. Sheldon, Mrs. Wil- 
liam Salomon, Mrs. L. P. Sheldon, Mr. William 
Salomon, Colonel Sir Walter Lawrence (represent- 
ing the British War Office) and Mr. L. P. Shel- 
don (chairman). 


Among others present yesterday were Sir A. 
Keogh, Surgeon-General Sir G. H. Makins, 
General Nassiter, and Commander Badcock 
(representing Admiral Sims). 

Mr. Page said he had to acknowledge the 
great generosity of the donors and the suc- 
cessful work of Mr. and Mrs. Sheldon and the 
American Red Cross. It was gratifying to 
find the work well started in London, and the 
organization already making itself useful. 
The hospital differed from others in that it 
would give orthopedic treatment to officers. 
He was told that 70 per cent. of cases yielded 
to the treatment which had been developed 
under the leadership of Sir Robert Jones. 
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SCIENTIFIC NOTES AND NEWS 


Dr. WittiaM R. Bua, of the University of 
Chicago, has been placed in charge of the 
meteorological service of the Signal Corps, 
which includes a very extensive program for 
mapping the highways of the upper air. 


DEAN JAMES R. ANGELL, of the department 
of psychology at the University of Chicago, 
has been relieved from his university duties 
and has gone to Washington to work in the 
ofices of the National Research Council. 


Proressor A. D. Witson, of the University 
of Minnesota, and chairman of the Minnesota 
Food Production Committee has been ap- 
pointed food administrator for Minnesota. 


Mr. Warren R. ScHoonover, instructor in 
soil biology in the department of agronomy, 
University of Illinois College of Agriculture, 
and Agricultural Experiment Station, re- 
cently enlisted in the Gas Defense Service of 
the Sanitary Corps, United States Army. He 
expects to be connected with the Over-seas 
Repair Section, No. 1. 


Dr. THomas MoCrag, professor of medicine 
in Jefferson Medical College, who has been 
in charge of a large military hospital in Eng- 
land, has returned home and resumed his prac- 
tice and teaching in Jefferson College and 
Hospital. 


FREDERICK D. Fuuuer, formerly chief deputy 
state chemist of Indiana, and more recently in 
charge of the scientific and educational de- 
partment of the American Feed Manufactur- 
ers’ Association, has accepted the appointment 
as chief of the Division of Feed Control Serv- 
ice, Texas Agricultural Experiment Station, 
College Station, Texas. 


Dr. Pumie CastLeMAN has been appointed 
deputy health commissioner of Boston, and 
Dr. Honore Van de Velde, assistant director 
of pathologic laboratories in the health de- 
partment. Dr. M. Victor Safford, of the 
Public Health Service, has been appointed 
epidemiologist of the Boston Health Depart- 
ment, 


Proressor W. L. Oswaxp, head of the seed 
laboratory of the University of Minnesota, 
was made secretary of the association of offi- 
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cial seed analysts of North America at a 
convention held at Detroit, Mich., June 19, 20 
and 21. 


THE College of Physicians of Philadelphia 
announces that the Alvarenga Prize for 1917 
has been awarded to Dr. Wilbur C. Davison, 
Baltimore, for his essay entitled “The Supe- 
riority of Inoculations with Mixed Triple Vac- 
cine over successive inoculations with the 
single vaccines, as shown by Agglutinin 
Curves in Men and Rabbits.” 


Dr. W. J. Houuann, director of the Carnegie 
Museum, Pittsburgh, has received a telegram 
from St. John’s, N. F., announcing the arrival 
at that point of the expedition which last 
April started from the Bay of Seven Islands 
on the Gulf of St. Lawrence for Ungava, on 
Davis strait, the expedition having succeeded 
in its object of crossing the peninsula of 
Labrador from the south to the north. The 
expedition was financed jointly by the Car- 
negie Museum, the National Geographic So- 
ciety and Alfred Marshall, of Chicago, who 
was a member of the party. With Mr. Mar- 
shall were W. E. C. Todd, the curator of 
ornithology in the Carnegie Museum, and O. 
J. Murie, the curator of mammals in the same 
institution.; They took with them a number 
of Indians. A number of unsuccessful at- 
tempts have been made previously by explor- 
ers to cross Labrador from the south to the 
north. 


Proressor J. Paunt Goong, of the depart- 
ment of geography at the University of Chi- 
cago, is to give an address on “ Geographic 
Influences in the European War,” before the 
Minnesota Educational Assocation, which 
meets in Minneapolis from October 31 to 
November 3. 


Proressor R. A. Buprineton, of Oberlin Col- 
lege, gave an address on Louis Pasteur and 
his work before the Men’s Club of St. An- 
drews Episcopal Church at Elyria, O., on Oc- 
tober 17. 


Evucene T. Roruer, editor of the Metal- 
lurgical and Chemical Engineer, died on Oc- 
tober 17 at his home in East Orange. He 
was born in Germany in 1867, and came to 
the United States in 1894. In 1902 he was 
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one of the founders and first directors of the 
Electrochemical Society and continued a di- 
rector until 1913, when he became president. 


Dr. James A. Gipson, professor of anatomy 
in the University of Buffalo, and for the last 
seven years secretary of the medical depart- 
ment, died on October 4 at the age of fifty 


years. 





UNIVERSITY AND EDUCATIONAL 
NEWS 

By the will of Isaac M. Seligman, brother of 
Professor Edwin R. A. Seligman, of the de- 
partment of economics of Columbia Univer- 
sity, who died on September 30, leaving an es- 
tate estimated at more than $15,000,000, the 
bulk of his estate is bequeathed to his family. 
He left bequests aggregating $69,000 to Colum- 
bia University, the Educational Alliance, Mt. 
Sinai Hospital, Society of Ethical Culture and 
other institutions. 


Yate University’s budget this year shows a 
net deficit of about $258,866 as a result of war 
conditiens, it is announced, despite savings of 
about $200,000 mainly through decrease in the 
faculty salary list where members are absent 
in government service. The total registration 
this year was announced as 2,122, as against 
3,262 last year, with a decrease of 117 univer- 
sity officers. 


StupENT enrolment at Princeton Univer- 
sity is 618 less than a year ago. The total reg- 
istration is 9387. A year ago it was 1,555. It 
is stated that for the first time since its or- 
ganization the school of electrical engineering 
has no students. 


THE faculty changes at Stevens Institute of 
Technology this year include the appointment 
of former Assistant Professor Louis A. Hazel- 
tine as acting professor of electrical engineer- 
ing to fill the vacancy caused by the death of 
Professor Albert F. Ganz. Leslie H. Backer, 
M.E., has been appointed assistant professor 
in chemistry; Gustav G. Freygang, M.E., as- 
sistant professor in mechanics; Frank C. 
Stockwell, A.B., S.B., assistant professor in 
electrical engineering, and Lewis A. Belding, 
M.E., assistant professor in mechanical engi- 
neering. Extensive changes have been made 
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in the addition and rearrangement of lecture 
and drafting rooms. The large building for- 
merly occupied by the Stevens Preparatory 
School has been connected by a covered bridge 
with the main building, and has been renamed 
recitation hall. The interior has been rear- 
ranged to contain 15 lecture rooms and 14 
offices, thus relieving the main building where 
a large drafting room has been created by re- 
moving partitions between old classrooms. 


In coordinating the work between the main 
Texas Agricultural College- and the two 
junior colleges, created by the last legislature, 
a representative has been assigned :to the Vo- 
cational College at Arlington and to the Junior 
Agricultural College at Stephenville. Mr. J. 
A. Evans, pecan specialist, of the Extension 
Service, will be at Arlington, Texas, during 
the current year while Dr. Frederick H. 
Blodgett will be the representative at Stephen- 
ville. 

Dr. TruMAN MICHELSON, of the Bureau of 
American Ethnology, has been appointed pro- 
fessor of ethnology in the George Washington 
University. He will also retain his position as 
ethnologist in the said bureau. 

Dr. H. B. Gooprich and Dr. L. L. Steele 
will conduct courses in the department of biol- 
ogy of Wesleyan University during the present 
year, or until a successor is chosen to the late 
Professor Herbert W. Conn. 


Proressor RatpH H. McKes, formerly of 
the University of Maine, and the past year in 
charge of the research department of the Ten- 
nessee Copper Company, has been appointed 
associate in chemical engineering at Colum- 
bia University. He will have in his especial 
charge the graduate work in applied organic 
chemistry. 

Dr. Leon V. Hartman has been appointed 
professor of physics at the University of Ne- 
vada. 

Dr. D. Watter STEcKBECK has been ap- 
pointed assistant professor of botany in the 
University of Pennsylvania. 

Lee R. Dice, Ph.D., of the department of 
zoology of the Kansas State Agricultural Col- 
lege, has been given a temporary appointment 
as assistant professor of biology in the Mon- 
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tana State University, filling the place of A. 
W. L. Bray, who is taking advanced work at 
Harvard University this year. 

W. F. Lusk, formerly of the department of 
rural education in the University of Minne- 
sota, has accepted a position as professor of 
rural education in Cornell University. 

Dr. THomas Byrp Macatu (Ph.D., Tllinois) 
has been appointed instructor in anatomy in 
the medical college of the University of Illi- 
nois, Chicago. 





DISCUSSION AND CORRESPONDENCE 
REPLY TO DR. BLEILE 


Dr. BLiEILE, in his reply to my criticism 
of his paper on the “ Rodle of Boyle’s law in 
clinical sphygmomanometry,’? takes me to 
task, as I see it, on account of four scores. 

The first is that I criticised an “ abstract ” 
of his paper. He does not make it clear that 
this “abstract” was written by himself and 
was published in the American Journal of 
Physiology. Nor does he make it clear that it 
has been abstracted in Physiological Abstracts 
in the form that is accorded to all papers. My 
criticism, therefore, is of statements that have 
been put on record in two publications. 

The second count is personal: to this I will 
not reply. 

The third count is that I “ completely” 
missed the point of his paper. I take it that 
he here refers to my understanding of his 
statement of Boyle’s law in comparison with 
mine, which, as I say in my criticism, led me 
“to suppose that in my application of Boyle’s 
law I have committed the mistake of making 
the relation between pressure and volume a 
direct instead of an inverse one.” If Dr. 
Bleile did not intend to give this impression, 
he had the opportunity of saying so in his 
reply; but on this subject he remains silent. 
This is to be regretted all the more, because 
Physiological Abstracts makes exactly the 
same interpretation as I made. The whole 
abstract® there consists of this sentence: 


1 Screncg, N. 8., XLVI., 111, 1917. 
2 Sorenoz, N. 8., XLV., 384, 1916. 
8 Physiol, Abstr., II., 176. 
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It is shown that the oscillations of pressure and 
volume always vary inversely, as required by 
Boyle’s law, and contrary to what is implied in 
Erlanger’s hypothesis, 


In the fourth count he accuses me of chang- 
ing somewhat radically some of the statements 
of my own paper. If this accusation refers 
to my quotations, I can only say that they are 
absolutely verbatim. If it refers to my “ para- 
phrase,” I must leave it to others, who are 
sufficiently interested to take the time to com- 
pare it with the original, to decide whether 
the sense of my original statement is altered 
in it. 

The major part of Dr: Bleile’s “Reply” 
consists of a painstaking mathematical proof 
of the admission clearly made in my “ Reply,” 
that 

I inadvertently employed .. . the pressures 
taken directly from the mercury manometer in- 
stead of the absolute pressures. 


He here, therefore, proves, as I say in my 
criticism, that “the failure to express the 
pressure in absolute terms affects ... only the 
magnitude of the change, not its sign.” And 
if the sign is not changed, my thesis is sub- 
stantiated, for, to repeat, 

My only object in invoking Boyle’s law was to 
show that under the particular set of ideal condi- 
tions premised . . . the amplitude of the pressure 
oscillations, resulting from the filling and empty- 
ing of the artery, must increase as the compressing 
pressure increases from the diastolic to close to the 
systolic level. 

Since my criticism was written, Dr. Bleile’s 
full report has appeared.* In it he makes ad- 
ditional criticisms of my work, which likewise 
are practically irrelevant to the purpose of my 
paper or are made possible through conditions 
gratuitously imposed. I will discuss one of 
these criticisms in order to indicate their na- 
ture. Dr. Bleile says: 

Erlanger’s deductions are: If a pressure now 
equal to the diastolic be applied during the dias- 
tolie phase in the artery, no oscillations will be pro- 
duced in the manometer during the pulsations of 
inside arterial pressure. For, he [Erlanger] 
argues, if the inside pressure rises above the dias- 


4 Amer. Jour. Physiol., 1917, XLIII., 475. 
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tolic, the vessel is already completely filled, and 
being inextensible, can not expand further and 
therefore can not transmit the increase of inside 
or arterial pressure when it rises above the dias- 
tolic level. But I [Bleile] wish here to point out 
that if the pressure in the chamber is at the dias- 
tolic level and the pressure within the artery is 
also just at the diastolic level, then it does not at 
all follow that the artery must necessarily be 
filled with fluid. Since the artery is readily col- 
lapsible (though not elastic) it may be only partly 
filled, or it may be entirely flat and empty. It 
may be in any degree of fulness or emptiness. 
But one must know the amount of fluid within the 
artery before he can tell whether a rise in arterial 
pressure will be transmitted to the chamber. As 
a matter of fact, not unless the artery is com- 
pletely filled with fluid at the diastolic pressure 
and the chamber pressure just equal to it is applied 
without allowing the artery to collapse the slight- 
est amount, can the result obtained by Erlanger 


be possible. 
In order to bring clearly before the reader 
the three sets of conditions described in the 


foregoing quoted paragraph, I analyze them 
here into the form of a table. In this table 
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the numbers indicate the sequence of events. 
It thus is made obvious that Dr. Bleile’s 
second set of conditions is merely a repetition 
of mine. And he admits that under his second 
set of conditions there will be no oscillations, 
which, it will be noted, is exactly the conclu- 
sion I came to. This result can be altered 
only by supplying energy not included in my 
premises. To be sure, no one can find any 
fault with the conclusion Dr. Bleile is led to 
by his first set of conditions, but they are not 
the set of conditions I chose to start with in 
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developing the theory of compression oscilla- 
tions. JOSEPH ERLANGER 
WASHINGTON UNIVERSITY MEDICAL SCHOOL, 
St. Louis 


THE CORRECT NAME FOR OUR APPLE-GRAIN 
APHIS 


Mucu confusion has existed in regard to the 
name applied to our apple-grain aphis. In the 
first place the name aven@ which is now ap- 
plied to this species in America was for many 
years applied to Macrosiphum granaria. These 
two species were eventually separated and 
granaria applied to the Macrosiphum on grains 
and grasses and the name avene restricted to 
the present species or group of species on the 
same plants. 

To the apple-grain aphis on its primary host 
the name mali Fab. was applied. This name, 
mali, is, however, a synonym of pomi DeGeer, 
a species which was not well known in Amer- 
ica. The alternation between grains and apple 
was worked out while the name mali was still 
in use for the species. When pomi became 
better known it was shown that the present 
species was not mali, 1. e., pomi, but was in 
reality the same species as the so-called avenge 
on grains. Pomi was then restricted to the 
true pomi and avene transferred also to the 
apple-feeding form of this grain aphid. 

Fitch described a species under the name 
prunifolie which he found upon the plum. In 
this description he gave the characters of some 
specimens collected and placed in his cabinet. 
These specimens are now in the National Mu- 
seum collection and show that the species he 
had was the one treated in this note. Before 
publication, however, he observed some other 
specimens on plum and these had a black spot 
on the abdomen. He therefore included in his 
description remarks on this spot. His speci- 
mens, however, show that he really had the 
apple-grain aphis in his collection and in his 
manuscripts as prunifolie. 

On account of his mentioning this spot sub- 
sequent writers considered his specimens to be 
specimens of pruni Koch. This latter species 
has been shown to migrate to thistles and in 
reality to be a synonym of cardui L. Therefore 
recent writers have considered Fitch’s pruni- 
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folie to be a synonym of cardui L. His name, 

however, must be applied to the apple-grain 

species to which we are in this country giving 
the name avene. 

In Europe it is known that the name avene 
is a synonym of padi L. and that the primary 
host of the oat aphis is the bird cherry from 
which it migrates to grains and grasses. 
Avene is, however, employed here for the spe- 
cies living upon the apple. To use the names 
correctly then padi L. should be applied to our 
apple-grain aphis. But this would not be cor- 
rect, for padt winters on cherry and migrates 
to grass. It is evident that our species is not 
padt. 

Fitch described a species on choke cherries 
under the name of cerasifolue. This species 
curls the leaves of the cherry and suggests the 
work of padi in Europe. Transfers made by 
the writer prove that this species alternates be- 
tween chokecherry and grasses in the same 
way that padi migrates in Europe. It is not 
impossible that they are the same species. We 
have then to deal with this species also on 
grains and grasses in the aven@ mix up. It is 
noteworthy that the cornicles of the choke- 
cherry species are sometimes slightly swollen 
in a way similar to those of the common oat 
aphis. The second fork of the wing is also 
very close to the margin of the wing and rusty 
patches are present at the base of the cornicles 
of the individuals feeding on grains and 
grasses. 

Some authors have expressed the opinion 
that our apple-grain insect is biennial. The 
experiments conducted by W. F. Turner and 
the writer prove that it is annual. It is not 
improbable that the difficulty in transfer arose, 
in that more than one species was concerned 
and that the apple was in reality not the winter 
host of the specimens transferred. 

From the evidence in hand it appears: 

1. That more than one species occurs upon 
grains and grasses under the name avenge 
Fab. 

2. That one of these species migrates to apple 
and related trees where the eggs are laid. 
This species must be known as prunifolie 
Fitch. 
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3. That another species, the oat aphis, mi- 
grates to bird cherries in Europe and must 
be known as padi L., of which aven@ Fab. 
is a synonym. 

4. That the species now known as cerasifolie 
Fitch migrates to grains and grasses as 
does padi and is possibly the same species. 

5. That the present placing of the name prunt- 
folie as a synonym of cardui L. is not 
correct. A. C. Baker 

BUREAU OF ENTOMOLOGY, 
WASHINGTON, D. C. 





QUOTATIONS 


COLUMBIA UNIVERSITY AND PROFESSOR 
CATTELL 


I sHOULD think that the New York news- 
papers would be as tired of me as I am of 
them. As, however, you have devoted another 
editorial article to Columbia University and to 
my case, I beg permission to state certain 
facts. 

My relations with the university were not 
considered by the department or faculty of 
which I was a member, or, contrary to your 
statement, by any faculty committee. At a 
meeting of the Columbia trustees on March 5 
a resolution was introduced retiring me on ac- 
count of a frivolous but truthful remark that I 
had made concerning the president of the uni- 
versity in a confidential letter to members of 
the Faculty Club. At the same meeting of the 
trustees a committee was appointed to ascer- 
tain whether doctrines contrary to the Consti- 
tution and the laws were being taught or dis- 
seminated at Columbia. 

This latter resolution raised a storm of pro- 
test, the faculty of political science voting that 
it “betrays a profound misconception of the 
true function of a university in the advance- 
ment of learning.” After passing resolutions 
of protest, the council, itself primarily an ad- 
ministrative body, appointed a committee of 
nine to defend the interests of academic free- 
dom. This was not a committee of the fac- 
ulty, but a Butler-Seligman committee, con- 
taining six deans, who are appointed by the 
president, and, according to the statutes of the 
university, must “act in subordination to the 


president.” From this committee Professor 
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Dewey has recently resigned as a protest 
against the general situation. 

The resolution retiring me was referred to 
‘the committee, which unanimously recom- 
mended that no action be taken. They, how- 
ever, asked me for an apology for my ironical 
remark about the president, and I signed the 
statement which Professor Seligman wrote, on 
the assurance that this would be of great serv- 
ice to the committee in maintaining the rights 
of the faculty and of freedom of speech, and 
on the promise that it would be shown to no 
one except the committee on inquisition of the 
trustees, and only to them if necessary. 
When the apology was sent out by Professor 
Seligman to officers of the university and 
printed in the newspapers I wrote a letter to 
members of the Faculty Club telling how it 
had been obtained. I thought I owed this to 
them, as many had approved of my remark 
about the president, one professor, for example, 
having written: “ Let me first of all thank you 
for saying so well some of the things that I 
and many others dare not say for fear our 
families would be left without support if we 
did say them.” 

Professor Seligman then wrote a letter to 
me, copies of which he sent out by the hun- 
dred, stating that I did not “ respect the ordi- 
nary decencies of intercourse among gentle- 
men’’ and that my “ usefulness in the univer- 
sity has come to an end.” As I understand it, 
Professor Seligman claims that he only broke 
the promise of a gentleman and I had no right 
to reveal the fact. I hold that it was the prom- 
ise of the acting dean of the graduate facul- 
ties and of the chairman of /the committee of 
nine of the council, made officially in the 
dean’s office, and that secret diplomacy should 
have no place in a university. 

Whatever may be the rights and wrongs of 
this petty squabble, seven of the nine mem- 
bers of the Butler-Seligman committee on 
June 18 recommended that I be retired from 
active service with the pension due me. The 
trustees, however, chose to dismiss me for 
maintaining academic freedom in the classical 
sense, not for resisting academic slavery as it 
exists at Columbia. 
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When they dismissed me on October 1, with- 
out a hearing, without payment for the year 
and without the pension due me, it was on the 
sole ground that I had on August 23 addressed 
a letter to members of the Congress asking 
them to support a measure then before the 
Senate and the House to prohibit sending con- 
scripts “ to fight in Europe against their will.” 
There is no law requiring or permitting the 
President to send “ conscientious objectors ” to 
fight in Europe. To do this, according to an 
opinion prepared by the Attorney General of 
the United States for the President in 1912, 
would be unconstitutional. It is also against 
the uniform policy of the nation. It would 
provide a less efficient army and might cause 
disorder at home. The British government 
does not require “ conscientious objectors” to 
fight, and does not force conscription on Ire- 
land. I only exercised the constitutional right 
and fulfilled the duty of a citizen in petition- 
ing the government to enact legislation which 
I believe to be in the interest of the nation. 
By a curious irony the committee of the trus- 
tees appointed to guard the Constitution rec- 
ommended my dismissal for using the method 
which the Constitution states shall not be 
abridged in a letter written to members of the 
Congress asking them to respect the Constitu- 
tion. 

If the president and the trustees could have 
found in anything else that I have said or done 
anything that by any possible perversion 
could have been made to appear unpatriotic 
they would have been only too glad to have ad- 
duced it. As it is, they have hid béhind the 
flag to assassinate, relying on the prejudice 
and blind patriotism of war. They might have 
retired me for insubordination, and there 
would have been no public protest; but they 
apparently wanted to injure me and discredit 
my efforts for university reform. This they 
may have been able to do, but only by causing 
at the same time far greater injury to the uni- 
versity. 

I favor peace on the Russian terms, prac- 
tically adopted by the President in his reply 
to the Pope. But both before and since our 
entry into the war I have done everything in 
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my power to promote national efficiency. I 
spent a large part of the week before I was dis- 
missed drawing up for the War Department 
plans for the scientific selection of aviators. 
My oldest son, with my approval and assist- 
ance, was one of the first to enlist in the army 
and go to France, where he is in charge of 
sanitation in the Harvard hospital recently 
bombed by German aviators—J. McoKzren 
CaTTELL in the New York Tribune. 





SCIENTIFIC BOOKS 
Alge. Volume I. Myxophycee, Peridiniee, 

Bacillariee, Chlorophycee, together with a 

Brief Summary of the Occurrence and Dis- 

tribution of Freshwater Alge. By G. S. 

West, M.A., D.Se., A.R.C.S., F.L.S., Mason 

Professor of Botany in the University of 

Birmingham. Cambridge, The University 

Press, 1916. G. P. Putnam’s Sons, New 

York. $7.50. 

The first volume of the series, to be issued 
as the Cambridge Botanical Handbooks under 
the editorship of Professor A. C. Seward and 
A. G. Tansley, of the school of botany of Cam- 
bridge University, is Professor G. S. West’s 
volume on the “ Algw.” A life-long interest 
in, and an ever-increasing acquaintanceship 
with the extraordinarily diversified and numer- 
ous organisms embraced within the scope of 
this work have qualified this leading British 
algologist to undertake this task. For many 
years father (the late William West) and son 
have collaborated in the publication of a long 
series of memoirs and monographs dealing 
with the microscopic flora, not only of British 
waters, but of those of many other lands also. 
The critical knowledge thus acquired of the 
very large number of genera and species of 
alge, mainly microscopic, has made possible 
this scholarly and well-proportioned treatise. 

Dealing as it does with the Protophytes, the 
work is of especial interest, not only to botan- 
ists, but also to zoologists, especially protozo- 
ologists, who have long felt the need of a 
work more comprehensive in scope and suc- 
cinct in treatment than Oltmann’s “ Algen,” 
Chodat’s “ Algues Vertes de la Suisse,” or the 
authors’ “ Treatise on the British Freshwater 


SCIENCE 


413 


Alge,” and more critical, the Lemmermann’s 
useful handbooks of the Brandenburg Alge. 

Professor West’s work adequately supplies 
this need. Since the work includes the Dino- 
flagellata (Peridiniee) and the Volvocide 
(Volvocines) flagellates familiar to all zool- 
ogists and prominent in our text-books, the re- 
viewer takes this means to call the attention 
of all zoologists and of biologists generally to 
the mine of information contained in this 
work. He shares with the author the opinion 
that the Flagellata are a primitive group and 
therefore of exceptional significance to all who 
seek the beginnings of either the plant or the 
animal world, and especially to students of 
sex, reproduction, variation, and the processes 
of evolution. It is noteworthy that the classi- 
fication of green alge adopted by the author 
and the criteria of their chief subdivisions are 
based upon flagellate affinities. 

It is perhaps natural that Profesor West’s 
investigations of the Phytoplankton should 
have convinced him that most flagellates are 
holophytic and that ninety per cent. of the 
Dinoflagellata “are true vegetable organisms 
with a holophytic nutrition,” but students of 
parasitic flagellates will demur from the first 
conclusion. In the reviewer’s experience there 
is abundant, evidence that the Gymnodinioide, 
or the most primitive section of the Dinoflagel- 
lata, the most abundant flagellates of the sea, 
are predominantly holozoic, and some are even 
cannibalistic, while many of the deep water 
species are undoubtedly saprophytic. 

The author’s conclusions regarding poly- 
morphism among the alge, especially the 
Chlorophycee, will interest all students of vari- 
ation and evolution. Professor West has been 
a champion of the view of specific stability 
among the unicells, as over against the view 
of a wide polymorphism advocated by Chodat, 
Playfair and others. The results of the pure 
culture method in the hands of Klebs, Beijer- 
inck, and others, have in the main supported 
the conclusion that specific stability is quite 
as constant among the alge as it is among 
higher plants. It is doubtless true that much 
of the so-called evidence for polymorphism 
has rested upon misjudgment as to the rela- 
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tionships of convergent types commingled in 
@ common environment and has no basis in 
critically conducted pure cultures. On the 
other hand, it is certainly to be expected that 
more instances of polymorphic life cycles, both 
obligatory and adaptive, will be discovered 
when the full histories of green unicells are 
unraveled. Furthermore, among the Dino- 
flagellata with certainty, and possibly among 
the desmids also, there is a high degree of 
self-regulating control of surface structures 
leading to a considerable range of form within 
the species. This is made evident from the 
fact that in both of these groups there are 
many species in which at the time of binary 
fission the daughter organisms each inherits 
one half of their exoskeleton or cell wall and 
forms the other half under the influence of 
the circumambient environment, which in 
some instances induces a strikingly different 
form of cell wall, involving structures util- 
ized as specific characters. These may be of 
a mutative category, or more evidently of an 
adaptive or self-regulatory nature. It is also 
true that the theca or exoskeleton of the Dino- 
flagellata is subject to autotomy, local ecdysis, 
total exuviation, and local resorbtion and re- 
construction to a considerable degree, after 
its formation, in adaptive response to chang- 
ing environmental conditions. Such changes 
are not, however, of the same order of magni- 
tude as those more profound ones occurring 
in the transformations in the life history of 
alge, such as the Palmella stage of the 
Chlamydomonads. 

On the whole, Professor West’s contention 
as to specific stability seems to be well 
founded, provided adequate latitude for the 
metamorphoses of life history is retained and 
due allowance is made for adaptive and in- 
volution stages arising under environmental 
pressure. Both the pure culture method and 
wide observation of much material of the spe- 
cies under varying environments are needed 
to determine the normal range of form. 

The rapid growth of biological literature 
in the past decades has tended to isolate bot- 
anists and zoologists, to the detriment of prog- 
ress in both fields. Professor West’s work is 
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of great value in facilitating excursions of 
zoologists into one fundamental and sug- 
gestive field of botanical research. 

CuarLEs Atwoop Korom 


ZOOLOGICAL LABORATORY, 
UNIVERSITY OF CALIFORNIA 


A German-English Dictionary for Chemists. 
By Austin M. Parrerson, Ph.D., editor of 
chemical terms for “ Webster’s New Inter- 
national Dictionary” and formerly editor 
of “ Chemical Abstracts.” New York, John 
Wiley & Sons, Inc.; London, Chapman and 
Hall, Limited. 1917. Pp. xvi + 316. 
Price $2.00. 

Dr. Patterson’s dictionary fulfils a need 
which probably every English-speaking worker 
in chemistry has experienced, and fulfils it 
admirably. The large number of scientific and 
technical words and the abbreviations which 
puzzle the beginner in the reading of chem- 
ical German are all there and the older chem- 
ist long accustomed to the reading of German 
chemical literature will experience no less 
satisfaction in the use of this book, for it is 
sure to save him much time in determining 
the exact meaning of the words that even he 
is apt to find troublesome. The thoroughness 
with which the dictionary covers the broad 
field of chemistry as well as such related 
sciences as physics, mineralogy and pharmacy 
is very satisfying. Since its appearance in 
January it has been in constant use in the 
office of Chemical Abstracts, where transla- 
ting work involving every phase of theoret- 
ical and applied chemistry is done and it has 
stood this test of completeness in such a way 
as to justify the confidence with which it is 
used. I say “justify” because, knowing the 
nature of Dr. Patterson’s work on other 
things and having in mind his experience in 
handling chemical literature and in compiling 
the chemical vocabulary and other parts of 
the New International Dictionary, we expect 
much. 

In his translations of German names of 
chemical compounds Dr. Patterson has used 
care to keep the nomenclature in accord with 
the best usage. The Introduction, which 
should be very helpful in several ways, in- 
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cludes interesting sections on inorganic and 
organic nomenclature. Many American chem- 
ists should read and heed the translating rules 
contained in these sections, for all too often 
German spellings, especially endings, are car- 
ried over into names used as English. At 
times this results in confusion. The new dic- 
tionary will tend to correct this bad practise, 
and it is hoped that it will help the cause of 
good chemical nomenclature in other ways. 

Besides words from fields of science related 
to chemistry the dictionary contains a general 
vocabulary “to save the user the trouble of 
looking up the more common German words in 
a separate dictionary ” and “because many 
general words have a technical, or at least a 
customary, chemical meaning,” which “in a 
general work is often either absent or buried 
among other senses.” The entries are all 
brief, few of them requiring more than a 
single line (two columns to the page). There 
are no long paragraphs of combinations, ex- 
amples, ete., to wade through. The English 
equivalent usually sought by the scientist is 
given at once. These features add greatly to 
the convenience in use. 

The use of small type (six point), which 
does not seem objectionable since one does not 
read a dictionary steadily, has made for com- 
pactness. The book will fit a large pocket. 
The work of the printer and binder (the cover 
is flexible) has been well done. 

E. J. CRANE 


OxnIo State UNIVERSITY 





SPECIAL ARTICLES 
THE NATURE OF THE ULTIMATE 
MAGNETIC PARTICLE 
It appears probable from various consid- 
erations that when a substance is magneti- 
cally saturated, the “molecular magnets” of 
which it is composed have their axes arranged 
parallel with the external magnetic field. On 
this assumption it is possible to investigate 
the validity of those theories, such as Bohr’s 
which would explain the magnetic properties 
of an atom as due to electrons revolving about 
the atomic center in orbits all lying in the 
Same plane. 
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It has been shown that the relative inten- 
sity of the different orders of an X-ray spec- 
trum line depends upon the distance of the 
electrons from the middle planes of the atomic 
layers in the diffracting crystal.1 Imagine 
X-rays to be reflected from the surface of a 
ferro-magnetic crystal composed of atoms of 
the type just described. When the crystal 
is unmagnetized the different atoms will have 
their electronic orbits distributed in all pos- 
sible planes, so that on the average the elec- 
trons will be at an appreciable distance from 
the mid-planes of their atomic layers. If, 
however, the crystal is magnetically saturated 
perpendicular to the reflecting face of the 
crystal, the electronic orbits, being perpen- 
dicular to the magnetic axes of their atoms, 
will all lie parallel to the crystal face. The 
electrons will therefore now be in the mid- 
planes of the layers of atoms which are 
effective in producing the reflected beam. It 
ean be shown that such a shift of the elec- 
trons must produce a very considerable in- 
crease in the intensity of the reflected beam 
of X-rays. On the other hand, if the crystal 
is magnetized parallel to the reflecting face, 
the turning of the orbits will carry the elec- 
trons farther, on the average, from the middle 
of their atomic layers, and a decrease in the 
intensity of reflection should result. Of 
course if the electrons are arranged isotropic- 
ally in the atom, or if the atom is not rotated 
by a magnetic field, which would mean that 
it is the electron or the positive nucleus that 
is the ultimate magnetic particle, no such 
effect should be observed. 

We have hunted in vain for such an effect 
on the intensity of the reflected beam of X-rays 
when the reflecting crystal is strongly magnet- 
ized. In our experiment a “null method” was 
employed. The ionization due to the beam of 
X-rays reflected from a crystal of magnetite 
was balanced against that due to a beam re- 
flected from a crystal of rock-salt, so that a 
very small change in the relative intensity 
of either beam could be detected, while vari- 
ations in the X-ray tube itself had little effect. 


1A. H. Compton, Phys. Rev., 9, 29 (1917). 
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By means of an electromagnet with a lamin- 
ated core the magnetite crystal was magnetic- 
ally saturated, and then demagnetized with an 
alternating current. The effect of magnet- 
ization perpendicular to the plane of the crys- 
tal face was investigated for the first four 
orders. On account of mechanical difficulties 
the test was made only in the third order when 
the crystal was magnetized parallel to the re- 
flecting surface. In no case was any change 
observed in the intensity of the reflected beam 
when the crystal was magnetized or demag- 
netized, though the method was sufficiently 
sensitive to detect a variation in the intensity 
of less than 1 per cent. 

A direct calculation shows that a displace- 
ment of the atoms of 0.004 of the distance 
between the successive atomic layers is suffi- 
cient to cause 1 per cent. change in the inten- 
sity of the fourth order spectrum. If there 
is any displacement of the atoms when a 
crystal is magnetized, it is therefore very 
small. This confirms the observation of K. T. 
Compton and E. A. Trousdale? that magneti- 
zation does not shift the atoms in a crystal 
sufficiently to change the general form of the 
space lattice in which they are arranged, and 
verifies their conclusion that the ultimate 
magnetic particle is not a group of atoms, 
such as the chemical molecule, but is the in- 
dividual atom or something within the atom. 

It can be shown further that if all the elec- 
trons in an atom are in the same plane, the 
effect on the intensity of the reflected X-ray 
beam of turning the atom will be greater than 
one per cent. unless the effective radius of 
the atom is less than 10-?° em. Other con- 
siderations, however, prove that the radius of 
the atom must be much greater than this. 

There is a relatively small number (26) of 
electrons in the iron atom, and it appears 
probable that 8 of these, as valence electrons, 
are at a considerably greater distance than the 
others from the center of the atom. It is 
therefore difficult, though perhaps not im- 
possible, to imagine an arrangement of the 
electrons so isotropic that a rotation of the 


2K. T. Compton and E. A. Trousdale, Phys. 
Rev., 5, 315 (1915). 
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atom will not produce an appreciable change 
in the intensity of the reflected X-ray beam. 

The most obvious explanation of our nega- 
tive result is that it is not the atom which is 
the elementary magnet, but that it is either 
the positive nucleus, as suggested by Merritt, 
or the electron, as suggested by Parson. 

If the ultimate magnetic particle is not 
rotated to any great extent by the magnetic 
field, no conclusions can be drawn from our 
experiments. It appears much more probable 
however, that the molecular magnet is capable 
of being turned through a large angle, and on 
this basis we may conclude that: 

1. The ultimate magnetic particle is either 
the atom or something within the atom. 

2. If the atom is the ultimate magnet, its 
electrons are not all distributed in the same 
plane, as assumed by Bohr, but are arranged 
very nearly isotropically. 

3. Our experiments are in accordance with 
the hypotheses that the atomic nuclei or the 
electrons themselves are the ultimate mag- 
netic particles. 

In a subsequent paper we shall describe our 
experiment in greater detail, and shall discuss 
more fully the significance of our negative 
result. ArtHuR H. Compton, 

OswaLp RoGNnLey 

UNIVERSITY OF MINNESOTA 


APPARATUS FOR PHYSIOLOGICAL AND 
PHYSICAL LABORATORIES 


An Adjustable Stand for Graphic Ezpert- 
ments.—The stand illustrated in the figure 
was designed by me, twenty-three years ago, 
for use with the piston-recorder for air trans- 
mission. It has served its purpose so admir- 
ably, and is so well adapted for all graphic 
work where a very delicate adjustment of the 
writing point is required, that it has seemed 
to merit a description in print. 

The features that have commended it es- 
pecially are its simplicity, its great delicacy 
of movement and absence of backlash, and 
the ability to use it at all times for any of the 
purposes for which a small stand is necessary. 

Its construction is not difficult, but requires 
accurate workmanship. 








Ocroser 26, 1917] 
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The central part of the tripod base is bored 
and faced on the lathe, and the hole is reamed 
to a standard size. The base is then placed 
on an arbor and the lower surface of the hub 
is turned to correspond with the front. The 
lower end of the vertical rod is ground into 
the hole. <A collar is securely fastened to this 
part of the rod, and its lower surface turned 
to an accurate bearing. A long rod is screwed 
into the collar, and is firmly pressed against 
the adjusting screw F by the steel rod A, 
which acts as a very strong spring. The 
vertical rod is fastened to the base by a screw 
in its lower end, and a spring washer which 
bears against the turned surface. As the 
horizontal rod has a considerable length, and 
the adjusting screw a fine thread, the rotation 
of the rod when the screw is turned is very 
slow, and is under perfect control. The elas- 


ticity of the spring rod is sufficient to allow 
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the necessary movement in graphic experi- 
ments, and is rigid enough to prevent rotation 
when the stand is used for ordinary purposes. 

The vertical rod of the stand just described 
has a diameter of 10 mm. A much larger 
stand of slightly modified construction, with 
a heavy base, and a rod 25 mm. in diameter, 
is a most useful addition to the equipment of 
the laboratory, and forms a very satisfactory 
support for a reading telescope. The lower 
end of the rod is turned to a shoulder, and is 
fitted to the base with a screw and a wasuer, 
as in the previously described instrument. 
The collar into which the horizontal arm is 
inserted is not permanently fastened to the 
central rod, but is clamped by a thumb-screw 
which permits the rod to be rotated to any 
extent before using the fine adjustment. A 
leveling-screw, and a clamp-screw in the hub 
not shown in the figure are also desirable 
additions. 

Universal Clamps.—The clamps shown in 
the drawing were designed to be used on the 
adjustable stand. Within the limits of their 
capacity they enable flat objects, and rods of 
round, square, triangular and oblong section, 
to be held very firmly in any position without 
marring.| They can be easily adapted to any 
stand and modified in various ways. The 
clamps are attached to the supporting rod by 
a split cast-iron piece in the shape of two 
crossed cylinders, which are carefully bored 
at right angles to each other. The bolt which 
passes through the horizontal cylinder has the 
same size as the vertical rod, and in one form 
has for the head the iron dise J, which is per- 
manently fastened to it. A similar dise re- 
volving on the bolt, forms the second jaw. 
The two discs are turned, and their inner sur- 
faces have parallel V grooves which accurately 
correspond, and a recess in each for a spiral 


spring which opens the jaws when the nut is 


loosened. The object to be held is fixed in 
the jaws, and the clamp to the stand by the 
single nut NV. 

The upper clamp is fixed to the vertical 
rod independently by the lever Z which turns 
a screw in the split projection. The bolt W 
has a number of transverse holes which enable 
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the right hand disc to be fastened in different 
positions by the pin P. This arrangement 
allows objects of considerable width to be 
held by their edges. A supporting screw in 
the movable dise opposite the groove is some- 
times used to prevent tipping and wedging of 
the disc under strong pressure, but it is gener- 
ally not required. 

Universal Tripod Bases.—Of all laboratory 
implements the tripod stand is probably the 
one that is most constantly and universally 
employed. A tripod base forms the founda- 
tion of a great number of scientific instru- 
ments; it is therefore desirable to have a 
number of accurately made bases for use with 
interchangeable apparatus, and adaptable to 
a great variety of purposes. 

The ordinary way of fastening the stand- 
ard to a tripod base is by means of a screw 
on the end of the rod. This is permissible 
when the rod is to be left in position perma- 
nently, but when it has to be removed fre- 
quently, it is very inconvenient, as a special 
wrench is required for the operation. When 
accurate construction is required it is nec- 
essary to reduce the diameter of the lower end 
of the standard to form a shoulder, and to 
cut the screw in a lathe. This adds consider- 
ably to the expense and difficulty of fitting 
apparatus to the base. A much simpler and 
better mode of attachment can be employed 
which has proved itself to be very satisfactory 
in my laboratory. The bases that I have 
made are of two sizes. The larger one covers 
a circle of 30 cm. and weighs 5 kilograms. 
Its center is a cylinder 8 cm. in diameter and 
7 cm. in height. This base is like that of the 
large adjustable stand which I have described, 
and is turned and bored on the lathe in ex- 
actly the same manner as that. The central 
hole has a diameter of 19 mm. and the stand- 
ards are clamped in it by a large brass screw 
which passes horizontally throvgh the center 
of the hub. As the screw has a large head 
with four spokes like the hand-nut on the 
universal clamp figured in the drawing, the 
rods and bushings are held with the greatest 
firmness, but they can be changed almost in- 
stantly. This kind of attachment allows a 
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certain amount of vertical movement of the 
standard of a table, or of apparatus, when 
variation of height is desirable. When a more 
extensive elevation is necessary the tripod can 
be placed over a hole in the table through 
which the rod can pass, or it can be supported 
on rods clamped by brass set-screws in 13 mm. 
holes in the cylindrical feet. These supple- 
mentary rods may be used as substitutes for 
leveling-screws. If such screws are required 
they are made with brass cylindrical nuts 
which are clamped in the holes in the feet. 
These holes are exactly at right angles to the 
plane of the bottom of the feet, it is therefore 
possible to have four vertical rods, parallel to 
one another, attached to the same base. This 
is a great convenience in assembling compli- 
cated combinations of apparatus. Rods 
smaller than the holes can be clamped by 
means of bushings. When these bushings are 
of non-conductors the rods can be insulated, 
or the rods may be made of these materials. 
The smaller base has all the features of the 
one just described, and weighs about three 
fourths of a kilogram. The holes in the feet 
are 10 mm. in diameter, and the central one 
13 mm. These bases can be bored while 
clamped together in pairs. This insures exact 
correspondence of the holes when the bases are 
used together in combinations. They form 
excellent end supports for the horizontal rod 
of an optical bench, or similar apparatus. 
They may be used instead of flanges for table 
tops and wheels. They can be fastened easily 
to the wall or ceiling by screws passing 
through the holes in the feet, or be en- 
ployed in the construction of a wall bracket 
of adjustable height. In order to make such 
a bracket two short rods in two of the supple- 
mentary holes are held in corresponding holes 
in a block of wood screwed to the wall. A 
long rod in the anterior leg terminates in a 
rectangular piece through which passes a hor- 
izontal rod abutting against the wall. A 
table top is attached to the central standard 
when an adjustment for height is desired, or 
it may be screwed or clamped to the anterior 
rod. Freperick W. ELLIs 


Monson, Mass. 


